Abstract. We study the large time behavior of positive solutions of the semilinear parabolic equation ut Uxx + e(g(u))x + f(u), 0 < x < L, e E R, subject to u(O,t) u(i,t) 0. The model problem in which the results apply is g(u) u and f(u) u p 1 < m < p. The steady state problem is analyzed in some detail, and results about finite time blow up are proved.
(1.1(e')) ut uxz + (g(u))x+f(u), 0 < x < L, t > 0 (1.2) u(0, t) u(L, t) 0, t > 0 (1. 3) u(x, O) so(x), 0 < x < L, where is a constant (_>_ 0 without loss of generality) and f, g are given point functions of u. We will be primarily concerned with the power law cases f(u) up, g(u) urn, rn, p > 1. In the earlier paper [1] , we analyzed the case 1 < p < rn and proved some general results for stationary solutions for any p, rn > 1. We will repeat the statements of these results in the following sections. Also, in [1] , we discussed some of the recent literature concerning (1.1)-(1.3). We will not repeat that discussion here.
We might point out, however, where equations of form (1.1) occur in physical situations or where (1.1) is a simplified model for a physical process. Cox and Mortell [2] show how a variety of modified Burgers' equations may be obtained by studying the equations of gas dynamics in a tube, under various boundary conditions. Horgan and Olrnstead [5] investigate a system which arises from Burgers' original work and their paper contains many other relevant references. Another area is non-Boussinesq convection, where nonlinear density dependence on temperature leads to higher-order temperature effects in the momentum equation, see e.g., Veronis [12], Payne and Straughan [11] .
The plan of the paper is as follows. In 2, we obtain some general propositions concerning positive stationary solutions when p > m. These propositions are preliminary to the main results concerning stationary solutions we obtain in 3 . In that section we analyze the cases 1 < m < p < 2m-1 (Theorem 3.1), p-2m-1 (Theorem 3.2) and finally, 1 < 2m-1 < p (Theorem 3.3) . In 
However, when e 0, the sign of e becomes crucial for the analysis of (1.4(e)) and the correspondence between the two problems is not so close. See [7] for a discussion of (1.4(e)). 
The case 1 < p _<_ m has been analyzed in [1] , thus we are interested here in the case p>m>=l. For the readers convenience we recall the result of [1] for the case p =< m. THEOREM 3.4. Let 1 < p <= m. Then there exists eo > 0 such that (i) (2.1(e)) has at least two solutions for 0 < e < Co; (ii) (2.1(e)) has at least one solution for e co; (iii) (2.1(e)) has no solution for e > Co.
We begin the proofs with the easiest case, p 2m 1. Note that this is exactly the case in which equation (2.8) To show the existence of at least one solution for e < X/4X/4X/, then by Proposition 2.1 it is enough to obtain an a priori bound for solutions of (2.1(e)) when e < X//m. (3.6) h(R2) < h(R1) < 0 < hl(O) < h2(O).
We first observe that it is not possible that h (y) => hi(y) for 0 __< y =< R1. (ii) in Proposition 3.5. For the proof of (iii) we will need to recall some results from [1] . In that paper solutions of (2.1(e)) were found by looking for zeros of a function H(, e) v(L), where v(x) satisfies (3.29) vxx + e(vm)x + v [1] that (2.1(e)) has at least two solutions for all 0 < e < Co, and in particular there is a maximal solution of (2.1(e)) with x(0) --* yields a curve of roots of H in the form c a(e, p) or e e(a, p) containing the point (ue2x(O), e2, m) and hence for p close enough to m there must be a second solution of (2.1(e)) for some e near e2. 4 . The time dependent problem. In this section we discuss the large time behavior for the time dependent problem (4.1(e)) ut uxx + e(um)
It is known (e.g., [11, [8] ) that for any uo e L(O,L) there is a solution u(x, t) of (4.1(e)) on some interval 0 =< t =< Tmax, for some Tmax (0, (x)], and if Tmax < o then limt_,Tg Ilu(., t)IIL(O,L .
Our first result gives sufficient conditions that Tmax be finite, i.e. that the solution of (4.1(e)) blow up in finite time. Recall we have defined (x) (r/2L)sin ((r/L)x) and n p/(p m). uo(x)n(x) dx > Co then the solution of (4.1(e)) blows up in finite time.
Remark. The proof is a variation of the eigenfunction method (e.g., Kaplan [6], Levine [14] and Payne [10] ). The nature of the blow-up set has been studied by Friedman and Lacey [4] . Recall from [1] that if e : 0 and p =< m then Tmax oc for any uo E L(0, L). See Chipot and Weissler [3] for another recent result about blowup for an equation with nonlinear gradient dependence; previous work on blow-up has generally only dealt with the reaction-diffusion case.
Proof. Set
A short calculation shows that
Using Jensen's inequality we see that We next recall some results from [1] . Remark. In general the possibility that a steady state is stable from above and unstable from below (i.e., is not hyperbolic) cannot be ruled out, such behavior being necessary at the "turning points" of the solution curve F (defined at the beginning of 2), which may occur for 1 < p =< m.
Another important result concerning the asymptotic behavior of solutions of (4.1(e)) follows from general theorems due to Zelenyak 
Let us first list all of the hypotheses that may be used (5.4) huy + ehu + F(h) 0 with (5.5) F(h)-f(g-l(h))/g'(g-l(h)).
The lower bound for R f: g'(u(s))ds in Lemma 2.3 remains valid if we assume (H1), (H2), and (H3). Lemmas 2.4 and 2.5 are true if we assume (H7) and (H8) with p > m; in (2.14), we replace u p by f(u). The conclusion of Proposition 2.6 still holds if we assume (H1), (H2), (H3), (H7), and (H8) with p > m. In 3, Lemma 3.4 will be true under hypotheses (H1), (H2), and (H4), and for Propositon 3.5 we assume (H1), (n2), (H3), and (H5).
Concerning the time dependent problem (5.6(e)) ut u + e(g(u)) x + f(u) 0 < x < L t > 0 u(O, t) u(L, t) 0 u(x,O) uo(x) >= 0 0 < x < L an adequate existence, uniqueness, and continuation theory will be true, provided (H1) and (H2) hold, and an analogue of the blow-up result Proposition 4.1 is proved as before if we assume also H7 and H8 with p > m.
In Proposition 4.2, parts (i) and (ii) are true assuming (nl) and (H2). The set E in part (iii) still cannot intersect an interval (-e2,e2) but the fact that it is nowhere dense was proved in [1] assuming only that (nl) holds and g(u) u m m >= 1. The stabilization result, Proposition 4.2, is true under conditions (H1) and (H2), although more regularity is assumed in [13] . We leave to the interested reader the formulation of results about the asymptotic behavior analogous to those stated at the end of 4.
